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Facilities now owned|or, leased arevalugdat.aver$4iBillion.
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We spend over $300 Million per year for acquisition, renovation and upkeep.
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Asset Vanadement:
Totzl| Cost of Qynersilio

Total Asset Management

Total Cost of

Ownership
$9.00 s.f.

Deferred Maint.

Capital Renewal
M&R
Custodial

Utilities

Time (Years)

Tihe Possibilities
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$300 Million per Year

OLeasing

854 @ Operations

$131
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10% Saving = $30 Million Per Year




e Eecls

Organization

Partnerships

real-time communications

e Business Incubator

e Planning Unit

o Real Estate Unit

e Energy Unit:

o CentralizejMaintenance Operations

-Partnerships

Pariorprieinee Corjirzlcis

e JCI corm‘?@ﬁsNSON

e Ameresco

e Benham oo

e Burns & McDonald

e Control TechnolodyiSolutions K&

e Trane [%%
e Energy Systems Group m
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e CP' & Associates
e Arcturis ISEVZENTN

e Trivers. [TRIVERS

-Partnerships

(EONLECIONS/IDEVEIOPEIS/IEIENCE

e JEDUNN  asiwe

o DFC Group [l§

e DESCO) The DESCO Group

e Bank off America

o Citigroup




The Key @@ to Real Time Communication
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= Building Information Modelin " >
Condition Assessmentand Planning

Operatons.

Business Process Mgmt

ed Maintenance Mgm

2 Global Access Facilties Portal - Microsoft Internet Explorer provided by MycroftTalsen
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1,2, 3,4, ...How much?
The Problem

o What is the currenticondition?

o What isftfie futlre’ budaeting
prioritization)/allocation?

(o \

~ ARCHIBUS

$6.5 M to General Revenue

e ARCHIBUS (Space Management)
o Polylinediand information centralized in, ARCHIBUS

o Developed| andlimplemented®New Space
Standards”

$7.8 Miin Space Consolidation

o Near: real timebilling
o Strategic master planming $51 M Real Estate Budget
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Results
$20.2 Million Sold'in Excess Real-Estate

Category Details

Fiscatveat onding e oy (20002008 ] (53]

16,2007

s Total
542,401.297.8¢

B s opeR
BUILDING/STORAGEISTRUCTURE LEASES, OFER.
i
EUILDING/STORASEISTRUCTURE L 4525, OFER.
BLIDINGETORASETRUCTURE L EASES, OPER

AND LEASER AP

Midtown State Office Building 505 Washington
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Operations

o ARCHIBUS/FM WebCenttal
o BlackBerry Handheld Units

e ATM-style interface (Touch
Screen Kiosks) to
ARCHIBUS/FM

ration of;Supply: Vendors
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e Results

e $1.6 M — 68 FTE Reduced l
e Reduced FCI .

¢ 2007 - .155

2008 - /147,

©2009)~.142

o DoubledSmalllProeject Elinding from .
$4.5 M per yearte$SL0/M per year




e The Solution

Strate_gic Progr_am Facil_ity 8
Planning Design Design e PACE Contracts / CM Services

P Financing e Business, Process Mapping
\ Operation 14%
o

50% 5 o Senate Bill 322 2
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< Alterations
25%

Construction is only 25%
| of the lifecycle costs |
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e Results

30 FTE - $1.7 M per year reduced l

e Best Value,Procurement /% &
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cHAIS FORCK
VOLGANIG STATE PARK

MEMORIAL
VOLCANIC Acnvnnv
RECORDED FOR m

THAN 12 YEARS

e The State of Missouri'shall reduce
energy consumption per square_foot
per. degree day in all conditioned
facilities'by an average of 15% by,
2010, relative to FY2005 levels.

Our Goall..

Iri=rlotse Energy INEtVES

Transported Natural Gas Purchases
o FY07 Savings $1.9 M

Department of Corrections hot water: to ozone laundry conversion
o Annual Savings $892,593

Conservation efforts by establishing'cooling season and heating season set
points:

Steam trap.maintenance program
o Annual Savingsito date $839,188;
» Of 3,000 only®;500surveyed

Pre-purchased|$1.3'M afynaturallgas with 5Y07. savings for. use in FY08 winter:
operations.

Establishment'of a statewide' preventativelmaintenance program -
Moberly;in-house lighting replacement: project: @

o AnnualSavings $143;522
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In-House Initiatives

Energy.Performance Contracts}
Program ’

Statewide Energy Management,
Technology & Communications
Initiatives

o \ -
e M
= S—— e e =
A : E >
30-51%
44-68% Transmisslon and Distribution Totat ENIclency
Generatlon Losses Losses: 8% (01 32-56%)
100%
éﬁkﬂ_ B BT
L >
i T0-85%
‘ Total EHiciency
15=30% 40-50%
Losses alter Genaration Usable
and Usable Heat Aecavery Recovered Heat




Seziniclzirel Perforrriznes Corlirziar

e 14 Million sg. ft. Under Audit / Contract /
Construction

o Lighting)Retrofits

o \Water; Conservation Measures
e Energy Management System
o HVAC Replacements

o Replace: Windows

o Upgrade Electrical System

o Replace Chiller;

LFG Evaluation EES

Projected Mmbtu Need Of 115,503, The LFG Has A Predicted Production of 108,600 Mmbtu

Usage FY Ml‘llhh.l Cos; Using Firs’t Year Firs’t Year
06 Avg. Need LFG & Nat. | Annual Cost | Savings
Jcce 58,720 | $12.32 58,720 $5.21
$723,430 $305,931
ALGOA | 56,783 | $12.32 49,880 $5.21
$699,567 $259,875
6,903 $12.32
$85,045
Total 115,503 | $12.32 115,503 *
$1,422,997 $650,851
$1,422,997 $650,851 | $772,146
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Annual Savings = $565,000
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e 11,529,245 sq. ft.
e Cost - $7.13 per- sqg. ft. One Time_Cost
e Guaranteed Annual/Savings

e $.84 per sqg. ft. energy savings

e $.35 per sg. ft. openating savings
e Energy Simple Pay:Back:— 8.5 Years
e Total PayBacki—6 Years



Uejliey =il Pz
usiness Parther=Ameren
Statewide Energy Management, e 1,000 Invoices Per Month

Technology & Communications ESCO e EDI Transfer: into Central Data Base/SAMII
o Actual Usage Collected

e Utility Billl Pay — Monthly
e AMR Intenvall Dataj— Daily:

o Automated EntenpriselManagement
o Every 1I5iMinttes

o
i L

28 Giobal Access Facilties Portal - Vicrosoft Internet Explorer provided by MyeroftTalser
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Automated Enterprise Management

: W/ Automated Enterprise Management
e Continuous Monitoring

o Initial\Commissioning

o Fault Detection and Diagnostics
e Demand Response




Overview & Recommendations

e Building Overview
o Location: 111 North 7th Street
St. Louis;MO

Size: 234,599 sq: ft.

Hours of: Operation: M-F 6 a.m. to
6 p.m.

Building Population: 698

Year: Built: 1891

Year Commissionieds 1981

Comfort

Eficiency Fail 176

Operations Fail 148

VAV Boxes

“The space assessment identified the following common issues with respect to VAV operation.

1) o : ) led temperature seti ) ed
FM settings applied 8 9 office plan
requires that temperature settings be coordinated for maximum efficiency of the HVAC system and to keep the
boxes from fighting each other. Many VAV boxes are not completely closing the dampers as allowed by the design
specification during unoccupied hours (we believe this is a mechanical issue with the dampers in question). The
software settings for all VAV boxes needs to be verified and updated according to operating requirements,

2) There remains a number of pneumatically controlled VAV boxes. As above, with the largely open office plan,
ihese units interact with the )

difficult as shown i the space assessment scorecard. Because of the inability to program the preumaiic VAV
boxes to operate in concert with the rest of the digital system, the Wainwright building can'treach its potential until
they are upgraded (o DDC,

3) vav reheat need to allow the air handiing units to be shut down at
night. A sequence of P when there is no air
flow and all electric heat must be off for 1 minute before the associated supply fan can be shut off. The.
programming for two-stage heating should also be checked as we see very litte operation at the 50% range. Most
boxes run at 0% or 100%.

) The several VAV I are not consistent
with measured temperature of air flow. These boxes need to be recommissioned.

Specific Observations Recommendations
Open spaces have different settings (setpoints,
deadband, etc.) for VAV causing boxes to fight each
other.

VAV setpoints should follow a standard in open areas.
(see item 1 above).

/3 of rooms (~75) p ach
status “ON" during all hours of day (2417), while a few

ather rooms indicate occupancy aways "OFF.

Check e:
VAV box for schedules and settings (see item 1

Match P
status (see item 1 above).

ACTCLGSPT.

Other rooms, with ACTCLGSPT setback for Unocc
hours, indicate abnormally high or low settings:
80184, 74/82 9

Verify actual cooling and heating setpoint values.

AUNEDID

The Heating Control Valve is fully opened howeues Supply Air Set Point Temp is not being
reached by the Supply Ar.

An increase in air temperature is not present beasbe Mixed Air Temp and the Supply Air Tempy
‘The Heating Control Valve and The Outside Ar Dampe increasing at the same time.

g
AHU Heating Faul 1

AHU Heating Faul 2
AHU Heating Faut 3
AHU Heating Faul 4

The Mixed Air Temp is less than both the Returnatic Outside Air Temp. This could indicate a
sensor error.

The heating valve is fully closed however the AHMtinues to run and heat the supply air. This
could indicate a fauty valve, faulty sensor, deak through the valve.

Outside air enthalpy. No Fauk.
‘The Heating Coil Valve s oscillting o is uns@biThis could indicate controller instabily.

AHU Heating Fault 5

AHU Heating Faul 6
AHU Heating Faut 7
AHU Heating Fault 8
AHU Cooling Fault 1

Heating every day (Summer)

‘The Supply Air Temperature is greater than the §uBpt Point Temperature whie the Cooling
Control Valve s fully opened.

Adecrease in temperature. A

AHU Cooling Fault 2
AHU Cooling Faul 3
AHU Cooling Fault 4

ipply Air Temp.
The Cooling Control Valve and the Outside Air Dampee increasing at the same time.

‘The Mixed Air Temperature is greater than bothRseurn Air Temperature and Outside A
Temperature. This coukd indicate a sensor error.

‘The Outside Air Temp s lower than the Return A&p. The Outside Air Damper should be fully|

AHU Cooling Fauit 5

AHU Cooling Fault 6

‘The cooling valve s fully closed however the AHuhtinues to run and cool the supply air. This
could indicate a fauty valve, faulty sensor, deak through the valve.

Outside air enthalpy. No Fautt.

AHU Cooling Fault 7
AHU Cooling Faul 8
AHU Cooling Faut 9
AHU Outside Air Fault 1

The Cooling Coil Valve is oscillating or is unstebiThis could indicate controler instabilty.
Cooling Coil Valve in 2 positions — fully open orlfuclosed.

The Supply Air Temp is greater than the SupplyFSaist Temp whie operating Outside Air Dampy
at100%. This may be acceptable for a short time.
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Chiller Fault 1
Chiller Fault 2

Chilled Water Supply Temp Too-High / Too-Low

The mean deviation of the chiller water supply tengmfthe set point
temp

Chiller Fault 3

Compi interlock with Condenser Pumps OK/Not OK

Chiller Fault 4
Chiller Fault 5

Compressor interlock with Condenser Fans OK/Not OK
The capacity of the chiller is not meeting cooliogd

Chiller General 1
Chiller General 2
Chiller General 3

Calculate heat removed by chiller
Calculate heat added to the condenser
Calculate Chiller Efficiency
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Caodlinie) Tower FDD

Cooling Tower Fault 1

Cooling Tower Interlock OK/Not OK (Interlock Betwe€ondenser and
Cooling Tower)

Cooling Tower Fault 2

The Cooling Tower Fans are off however they shaeidn

Cooling Tower Fault 3

The Cooling Tower Fans are on however they shoeldff

Cooling Tower Fault 4

Cooling Tower Fault 5

A problem is present with the cooling tower. Nobegh heat is being

removed. The Cooling Tower approach temp is nsthachieved
 (Approaching Wet Bulb Temp).

The return water temp from the condenser is tob hig

Cooling Tower Fault 6

Cooling Tower Fault 7

Compare tower supply and return water temps tdecfglipply and
return water temps (In Progress)

Interlock between basin water pumps and condena@rpumps (In
Progress)

Cooling Tower General 1
Cooling Tower General 2

Calculate heat gained from (In Progress)

Calculate heat removed by tower (In Progress)

Comyrant 2007 Gricteg, 102, TS i 2 pravi uarsion and i ConSiderad Conficanta Snd progratary

Truman State Office Building

$350,000

$300,000

$250,000

$200,000

$150,000

$100,000

$50,000

$350,000

$300,000

$250,§00

$200,000

$150,000

$100,000

$50,000

$0

EERE
ar

Wainwright State Office Building

$90,000

$80,000

$70,000

$60,000

$50,000

$40,000

$30,000

$20,000

$10,000

$90,000

ESCO, 2,0/~ ROL

e Sqg. Ft. — 16,336,715
e One Time Cost - $1.10 per sq. ft.
e Guaranteed Annual/Savings
e Energy - $.17 per sg. ft.
o Operations;- $.401persg. ft.
e Energy Simple Pay:Backiin 6.5 Years
o Total Pay Backiinr 1.9 ears

11



QUEestonNSs?

SaVilgsiREEAD

One Time
Operations, | stlem| |
Construction _

$1.3M

Utilities $16.2 M

$33.8 M
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